Empire. They fired her imagination with their talk and discussions and gave her some ideas of the countries of the world. She described this period of her life as 'halcyon days'.
This idyllic life ended with the outbreak of war. Helen had a vivid memory of the annual Regatta of 1914 when the ships of the German navy assembled in the bay and the occasion was celebrated with fireworks and festivities. Within a week or so World War I started and as Helen put it 'her happy childhood was over'. Her family was disrupted. H er father moved to Newton Bank, Newton-le-Willow, Yorkshire, to take up the appointment at Aysgarth Preparatory School, and her mother worked, for a time, in one of the Government National Kitchens in London. Helen and her sister remained as boarders at Clifton High School for Girls. This was made possible by the generous help of two School Governors because the family was now under fairly severe financial restrictions. Holidays were spent in London in small rented flats. These years up to 1917 left Helen with a firm resolve to become financially and personally independent. However, she never failed to recognize the sacrifices her parents had made to allow her to achieve this goal and the constant encouragement they had given her along the way.
E d u c a t io n
From the age of six in 1906 to the age of 17 in 1917 she attended Clifton High School for Girls where she was a boarder from 1915 and she was Head of the Boarding House between 1916 and 1917 (see figures 1 and 2). She liked her school days and enjoyed both the classroom lessons and the games. H er school records show consistent high achievement in all subjects during her school years especially in her last four years. She played in the school teams for tennis, hockey and cricket and became captain of the tennis and hockey teams. An interest in science was generated at the age of 13 by her science teacher Francis Jennet Clark, who taught in addition to science, mathematics, scripture and singing.
On leaving school at 17 she had passed the local Cambridge examinations in English, biology and mathematics with distinctions in English and biology. She then followed correspondence courses for the London Matriculation examination for entrance to Bedford College for Women, which was part of London University.
Helen entered Bedford College in October 1917. At the university she read a four-year degree course in chemistry, physics and pure and applied mathematics and obtained an honours degree in chemistry and physics. In 1932 she obtained a D.Sc. (London) and a diploma of Imperial College. During her student days she played an active part in Student Union affairs and for two years represented the Faculty on the Union Committee.
POSTGRADUATE TRAINING
Throughout her early academic studies it seemed inevitable that she would enter the teaching profession which, at that time, was the normal occupation for an academic woman who wished to make a career. Indeed her sister, a licentiate of the Royal Academy of music, taught at her father's school, Aysgarth, in the 1930s. However, Helen with the help of her father, secured an LCC place to continue as a postgraduate student at Imperial College, London. She obtained one of the two or three places in Professor Thorpe's organic chemistry department that were made available to women by the persuasion of Dr M artha Whiteley. Here she prepared and studied barbiturate derivatives under the direction of Dr Whiteley. This early research training among such a distinguished group, which included Drs C.K. Ingold, F. Dickens and E.H. Farmer and under the supervision of the strict and assiduous Dr Whiteley set the high standard of Helen's future work.
R e s e a r c h
In 1918 the DSIR initiated a project to investigate the cold storage of apples at the Low Temperature Research Station at Cambridge. During the large-scale importation of apples, whole cargoes in the refrigerated holds of ships were proving not fit to eat because they went brown. At Cambridge, Dr F.F. Blackman, F.R.S., directed a detailed study of the respiration of apples and in collaboration with Professor V.H. Blackman, Head of the Department of Plant Physiology and Plant Biochemistry at Imperial College, attempted to relate these investigations to an analytical study of the sugars and organic acids in apples. Helen was sent to see Professor V.H. Blackman and, in 1922, he appointed her as part of a research group to study this problem. The team eventually consisted, in addition to Helen, of Dr Dorothy Hayes, Elsie Widdowson and a technician. Helen had at that time not studied any biology since her school days, a fact of which Blackman was probably unaware. Nevertheless, Helen in characteristic fashion proceeded to remedy this by attending evening classes at Birkbeck College.
The work necessitated frequent visits to Cambridge to collect the frozen fruit and here Helen was much influenced by contact with the Biochemistry Department and in particular with the ideas of intermediary metabolism being developed by Professor Sir Gowland Hopkins, F.R.S., and plant biochemists such as Dr Robin Hill, F.R.S, and Dr Muriel Onslow. H er interest in biochemistry grew and in 1928 Helen attended courses in biochemistry at Chelsea Polytechnical College given by Dr Guy Marrian and Professor Frank Young, F.R.S.
The work thus developed from a study that involved direct chemical analysis of the sugars, starch, hemicelluloses and pectin in apples (1, 2)* to one in which the process of fruit development, maturation and carbohydrate metabolism was encompassed. It was obviously an important introduction to plant biochemistry for Helen because although her work at that time was characterized by the meticulous chemical analyses that were to be a central theme of her research throughout her career, these analyses were now related to plant growth and development. Furthermore, she now began to consider the metabolism of the substances she analysed and to relate them to the growth of the plant and also to their transport and formation in the separate parts of the plant such as the stems, leaves, fruits and seeds. The materials that especially Numbers in this form refer to entries in the bibliography at the end of the text. interested her were the carbohydrates and the metabolism of these substances was developed in detail in her subsequent work on barley and other monocotyledons (3-8) .
The research on the apple storage problem was done in the years leading up to the economic depression and the severe financial restrictions of the 1930s. In 1931 the financial support for the project, which up to that time had been partly funded by the Empire Marketing Board, was withdrawn. The team had been successful in finding out what was happening to the various constituents of the fruit such as the acids and sugars during storage but they could not explain the reasons for the changes.
Professor Blackman, in addition to his other work also directed the Research Institute of Plant Physiology which comprised a group at Imperial College, a field station at Rothamsted Experimental Laboratories and some additional collaboration at other horticultural institutes. In 1931 Helen was transferred to this plant physiology team at Imperial College and she worked at both the College and at Rothamsted. Professor F.G. Gregory, F.R.S., who at that time was H ead of the D epartm ent of Plant Physiology at Imperial College, was already working on mineral nutrition and its relation to the sugar metabolism and growth of several plants. Helen joined in this research and in due course began work on barley rather than apple. At this time she also became a Visiting Lecturer in Biochemistry at Swanley Horticultural College and thus as she put it 'survived both the slump and the Second World W ar'.
H er studies on barley concerned the origin of the starch in the grain. It had been suggested that it came from the sugar that was stored in the stem and that moved to the ear during maturation of the seed where it was converted into starch. However, Helen and her colleagues showed, by careful and detailed analyses, that the starch was formed directly from newly fixed carbon dioxide and that the sugar in the stem was used in respiration during its senescence. This work continued into the war years and laid the foundation for her future studies on polysaccharide synthesis, especially that of starch and fructosans (9-19).
At the outbreak of the war Imperial College was commandeered for defence purposes and she and her colleagues were transferred to Rothamsted and billeted in H arpenden. Once again her life and home were disrupted by war.
The work with barley led to a lasting interest in the enzymes responsible for starch formation and breakdown. In 1947 at the end of the war she went for a year to the Coris laboratory at St Louis, U.S.A. This was the year that the Coris, husband and wife, won the Nobel prize so that it must have been a very stimulating visit for Helen. On her return to Imperial College she continued to work on starch metabolism and in 1949 she was invited to spend six months at Bangor in the laboratory of Professor Peat. During this time she was able to show the presence of starch phosphorylase in barley (18).
As a result of her growing scientific reputation she was, in 1953, given a generous grant from the Nuffield Foundation. This was a crucial point in her research career because this grant made provision for both staff and apparatus, and she was able to set up a research group and equip a laboratory at Imperial College. The original intention for the work of the project was to study enzyme systems concerned with polysaccharide metabolism by the conventional methods available at the time. However in the 1950s two major new techniques were being developed for use in biochemistry; one was chromatography and the other involved the use of radioactive tracers. Helen became one of the first investigators to apply these methods to prepare radioactive biochemicals and to use them to study the intermediate metabolism of plants. With the help of Dr G. Popjak at Mill Hill and Dr J.R. Catch at Amersham, an apparatus was constructed by means of which radioactive starch was prepared from large tobacco leaves that were allowed to photosynthesize in the presence of recirculated 14C 0 2. This polysaccharide was first used to prepare radioactive glucose for medical research but then both the apparatus and the radioactive substances produced by it were used to pursue Helen's studies on metabolism in living plant tissues. In particular the formation of starch from sugars fed to leaf tissue and the movement of photosynthetic material in plants using autoradiography and counting techniques (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) .
This work resulted in a series of innovative papers and Helen's growing scientific reputation was such that she was elected a Fellow of the Royal Society in 1956, and in 1957 she was made Reader in Enzymology in the Botany Department of Imperial College, University of London. She was also appointed as Principal Scientific Officer at the Research Institute of Plant Physiology at the College. In 1959 she became the first woman professor in the history of Imperial College and succeeded her colleague and mentor, Professor Gregory as head of the Department of Plant Physiology. She retired from this chair in 1964.
A d m in is t r a t io n Helen had always taken an active interest in the Biochemical Society and in 1962 she was elected onto its Committee where she served as an ordinary member until 1965 when she was appointed Chairman. During her tenure on this Committee major changes in the rapidly growing Biochemical Society were made. The Society was incorporated under the Corporations Act in 1966 which made it a limited company and it moved to new premises. The first of the Society's smaller specialist groups were formed in 1964 with strong support from Helen. These groups and their meetings represent an important part of the Society's activities at the present time. Major alterations in the publication of the Biochemical Journal were initiated by the Committee under H elen's leadership and related to this there were proposals to alter the subscription procedures to the Society. These latter innovations met with much opposition but Helen guided the Committee firmly but effectively and achieved results that form a general basis upon which the Society is run today.
Helen was an excellent administrator. She could get things done by being firm without fuss and without arousing too much resentment and antagonism. When she left the chair at Imperial College she went as Second Secretary to the Agricultural Research Council and became a very effective public servant. By 1972 she was adviser to the Secretary.
PERSONAL LIFE
Helen was a vivacious woman in her appearance and personality. As a young woman she had a taste for adventure and travel. In the 1920s she made a canoe trip down the Danube with her sister and a group of about eight others including Ester Killick. Professor Ester Killick's daughters were to become H elen's step daughters on her second marriage. Several holidays were taken abroad at this time to explore the archaeological sites of Egypt and the Middle East. Hill walking became a favourite pastime and exercise in her later life.
She was a caring, scholarly and creative person who could get the best out of her students and colleagues and bring her research projects to a satisfactory and productive conclusion. She was always patient but was a hard and meticulous worker and, although she preferred not to suffer fools gladly and was not fond of trivial talk, she had an inborn courtesy of manner which allowed her to be respected and liked by her colleagues and friends.
H er first husband, William George Porter, whom she married in 1937, was a medical doctor. H e died tragically just a few years after the marriage. Helen retained the professional name Porter for the rest of her life. In 1962 she married Professor Arthur St George Huggett, F.R.S., MB, BS, a physiologist. Again, tragically, in 1968, he predeceased her. Although she had no children herself she acquired two teenage daughters by her second marriage and, eventually, an extended series of grand-children. She acted as a friend and wise councillor to her adopted family, and helped them in practical ways with financial and other problems. It was characteristic of her generosity that she should leave the Royal Society a substantial sum on her death in 1987 without any pre-conditions as to its use.
Away from her professional life Helen was a private person. An interest which she had progressively cultivated from childhood was needlework. In this she was unusually skilful and she retained this aptitude until her death. The tapestries that she constructed were artistic and imaginative and in many cases the images were related to scientific photographs which had caught her attention in scientific publications. So that, for instance, one of her pictures represented an image that was reflected onto a screen by a point source of light in a parabolic mirror. This was made to indicate an example of mathematical catastrophe of the hyperbolic-umbilic type.
